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(54) SEMICONDUCTOR MEMORY DEVICE WITH ON-CHIP ERROR CORRECTING 
CIRCUIT AND ERROR CORRECTING METHOD 

(57)Abstract: jj 
PROBLEM TO BE SOLVED: To improve an access time 
by simultaneously receiving data and check bits in two 
groups, generating syndrome bits in corresponding two 
rows in the data and the check bits in the two groups 
respectively and correcting errors in data bits in the two 
groups respectively in response to the syndrome bits in 
the two rows. 

SOLUTION: An error detector 202 for the error 
correcting circuit 200«bottom receives nine syndrome 
bits from a syndrome generator 201 and outputs a signal 
displaying the presence of an error, and an error 
corrector 203 successively receives 256 data bits from a 
first sense amplifier 140-bottom through a switch circuit 
161-2 during a second cycle, and corrects one error bit s 
in the 256 data bits in response to a signal from the error detector 202. An error correcting 
circuit 200-top executes the same functions as the components of the error correcting circuit 
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r^tr>y F^yPB L nfc^LTW*S-raA/W* 
^^U7'P-y^^5»©5 1 2<B<Dr-*tr?hfc 1 Of! 
O^x^^tT -y h£*jRSMHIU fiSfilLfe-r-^Stf 
f-x-yi'If <y h^^'y^fSo 
[0 0 0 7] SttgimUm& 1 4 «±x ?iJxP ■ 1 

8<D»T^Ki^Ts^j^7xy-ME]E§ 1 6*^-a-$n 

3„ A/tf)71^t U 7*n 7 I OM B 1 - I OMB 8 1 
#^Sf«"r«.x5-ITiEEWS 2 0 m\>W~ h 0gg l 
6fclS&£*i3. #A/tB77^U7P-y^ I OMB l 

- I OMB 8^6Ktfl?nfc, EP^x ^ii*g|Hlg§ 1 8 
t7 7fgnft, 5 1 2f@©-r , -^lf -y FRtfl Oj(B© 
f-x «y ^7 e -y h ti^ij-r p-^HIJ^ l 8 ©»Jfflfc<t D 50/^ 
X^-hlelEgl 6^fflCT^flS-rSX7-|TiE|HlK2 0 

[0 0 0 8] H2tt> 0 HCtk-Tx -5 -ITIEIHISS2 0© 
7*n'y7iT-$>9> iuJSUftMdEEE JOUR 
NAL OF SOLID-STATE CIRCUI 
TS) (Cs3«4^nT^S 0 H2{c^-rx9-|riE[Hlf§2 
0&8{!<OA/fcB;fr^0 7"a-y^ I OMB l - I OM 
B 8*0)— otettJSU Fn-AB*»2 2, x^ 
~^ffig§2 4*5j;Tix9-KTiEt§3 0?#,«*n?>„ {til 
©A/^J^^U 7*p v »fc**Sf -5X7-gIiEI3Bt, 
B 2 l-r.>Trrx 9-- ITiEHB 2 0 fcp? ^fc&SCi!^ 
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£«iCg (x) -x'°+x 3 + l£<fct) £$2*1^5 
TT/p-F (2 r ^m+r + K CtTmli5*— 
b©»*^U rttfiftlf 7 hXttfiv*^ b©tfc 

[00093 B 3 H:* 02 fc^f x^-fJlE@f§© £ -f 
5>7/iiT&<g> 0 ^€-U-b;l/7W i 0^5©t--£1k 

* y- * y 7"a >y ^ Kmmt t IrI-t?S5* 

CO 0 10] x-^fcfJUt&mix ^ 1 
McftMZtiZc g 1 77V«f, E C C7— KfcllJS 
«5 2 2 tr >>■ b ttJVT 7 2 6 (EPS, ?17 W 

ffi&Ztl&c 5 2 2 5£ 7 b © E C C V- HttA/ffl* * 

* 'J 7*a 7 7 ©SW^- > ; out 7- F '7 4 7) fcftjS 
?%>o ,W&£«2 2tt5 2 2 if 7 b 
OECC7— Ffc*S8FLT 1 OfflO^^Ka— Atf7 b 

P-2*tf 7 Hatt?*"?— 5>©7*— btf 1 © 1 t'/b 

1©2W/W-K@8H 614, »lRlf£2-»Jvf#;l/tfi 
t fflSfcSMIIWfclM^t- S 7^ 7 70ES 2 6, 2 8 1 <fc 

[ooi l] W<k, mzVJtJl*. ttffi«2 4fcJ; 
<3 7P-F£ftfdt^ (X7-ffl7FU*'fi$S) 
ttfiillS 1 4 £ 5 y f-Sftfe 5 1 2 iCf- * If 7 b t 
3^x9-ITjE»3 0^B35?lcWilP2ti*. x^HtTiES 30 
3 0 ttSMBlft 0 R y- b @K-p«|jjE*nS . Z. © «fc 5 fc 
LTfTIE£tlfc5 1 2{I©7-#lf 7 Y&ttfetZX/ 

2 4 & ©#*t#P S> 7 * ' T ©ii£\ 7 if 7 b 

tr«y ht±rriE§§3 otcj: DniESftfe«i«:#j8rr*A/ 

^ai?>y^ '0' 7-7lf 7 b&4x^>-#&^c: 
fc^aWTSo fat, x-^lf-y K4HiE»3:0fcJ; 40 
§X^-|TiE^LT**flS'r§A/m*lHllK2 2-\fe^^ 

[0 0 12] 

aR^-yos l 2{@©7~7if 7 b*©ftf£--7©tf 

•y hx^-©^fiiffl*tiTiriE?nSo 5i 
24H©x-*e>y hrt©x5— te^tiaisnasstBL 

®rt1^-F©ijtl tf-f £7l/«ffc> 0 2£^£nftX^7 

f -gift 2 6 *#J»"r 5 fc#>©.5 2 2 {@©7D 7 7 * 50 
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ft§ o C ttfi 7 7 7 fa ^ * V mt<D7 7 -b 

x^~UjE»©iRj±fe#i^te^sn&« 

[0 0 13] lWot*^<0@«ft 

'* c fc©tB*S^-yf-y 7/x7--»TjE!«l^^fl 

mvgmiz. x/mti*^) t*p -y ^fc^-rs-r-^ 
tr ■>• h cfj©^ < 1 1» 2 px7-e -y h ^rriETSci 

C0 0 1 4] 

tZfrtblz, S»©x-^ V? -y h fcMISx-^ e -y h t 

#jst3«s©?-x >y ^e-y h ii^n^sns^ty -b 

h fctt^ < tt>m i stfm" 2 &A>~-?iz.mmfc'frmz 

nr. U g»©x 7 -t TIE73 5* fc 

Mie^ -t- y -b;i/7 w ^ & mm?- ? z 7 f Rmurn^ 

x 7 7 tl >y h ^^fSpm , 1 7>-7°®x 

-^Stff-x-y 7 £7 b fcMfEIH 2 7*^-7*©f f -^R 

t/^x 7 7 e 7 b fc^d^s^AnxME^ 1 stf^ 

2 V)V-7<Dy t -$Rtf?-x. -> 7 If 7 bt^^fS 

m 1 VLtrnzmoi/y bp-Aif-y 

t. HalB^ l5'J©-»KP-At: >y b fc|QESB25iJ©2/ 
7 b*P-A£7 b iltjS^LTMfS^ 1 Vfr-fOT 1 '- 
7 tf >y b ^©x^- tiulBm 2 7~;V-y©7-7 If 7 b 

7— 7 If -y b fp<D'p1k < fc fe 2 IO17- r— ^ If 7 b 

[0 0 15] iasBx^-fTIEISPg^ t9iamiRtf®2 
7>- ^©7-7 if 7 brt©X7-*^ttW-r«fc46 
fuf2!g 1 R«m 2 5iJ©-» F p - A if >y b £7p-7V 
77'U tulB^ 1 7>-:/©T-*lf *y bl*l©X7-© 

^(o^m^tm 1 7VI/-7W-7 

Vf -y bl*I©xv-©#fi©^*^m2{i^^^tii7J 
fSSPSfcs MiBm l 7*;l/-7°©7-7 if >y b £Mmm 
2 7';l'-7 0 ©7-7 tT7 b fcfcSSfcgttAtu MiBH 
l jg^fclSaFLTWC* 1 7>-7©7-7Vf 7 brt© 

x9-^iriELs Mian 2 flretcjsg LTMian 2 7^ 
[0016] set, «»©7*-*i? 7 b 

fc, Mia7-7tf>y KLSJSfSlttOfiyj'Kv b 

fc *w»r a ^ y -b^7 u-r t , mibx- 7 if 7 b t 

MfB7 x 7 7 tf 7 b t Ji4>ft < t, IB l R % 2 7";b- 

y^^fc^fij^ti, MSB 7 -Tr U -b;i/7 W^SMSBr 
~7 if 7 b fcMIB7x 7 7 if 7 b fc*iittlt-T-©.i:, M 
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2 sfjl—yaor— $ 5£ <y F ?3©0 2 X7-- >#&4fJiE 

Mfex5-fTiF,f-g^M«B.® i 

-yW-^&tfxx <y 2 if y F £WEB2W\r-7V>. 
f-^S T Jfi y £ if «y F fc£M?»Jfc^xAtU fufBx 

If "7 F©0 I fttf£2 ^"^g-^^.ESTS^ 1 

y y F p~A if -y F £ 0 2 y y F a -A tf -y h £ 

Ms20 3 M/02 y> Fa- Atf y FKJSSLT 
MIE0 i £W-7©r-* If y h ?3©0 I x?-£tMB 
0 2 Iffy-?®-?—}* if >y F F<3©0 2 xv-£##/*fr 10 

roo 1 7 3 tij|Bxy-|TiE¥l§^ 
&3£Sfctt#).StiStWe!l 1 Rtf0 2 ^l/-yof-^ 

if v \-*mir%x/\&M&*m\m\^tsz. ttt-F 

£3„ Miexv-|riE¥©ttMf2^ 1 ^iz-y^x-^ 
tf <7 F l*I©tijfB0 1 xv— JfcfTjEf 5-0 1 x^-ITIEtHl 
IBfc* I5IB02 ^-7©f-^ If v Fi*I©MbB02x 

5-*iriE , rs*2x9-inE@B»:*ft*x MfB0i 
^•■rs2ifc3b<Ui*a. 20 

[0 0 18] KMESIl x^-riEiaBtt, iiyfB0 

89120 i yy Fp-Atfy >*»£-r<sj&i yyFa- 

Afg£§§ . fufB0 1 ?>-y*©X- ? If >y h ft<D0 1 

x^-^m-rsfcfto^iiBSii yy Fp-Atfy f* 

7*3— r-f y^bTSWBJB 1 X7-©#fiOt»it 

0 i fli«*a*-rs* i ifcfcusg^ ffliBis 1 ^;w7© 

flftSr^f MIB0 1 fi^fcJSSFLTlGBES 1 ^V-^t 
-2 if >7 Ffi©0 1 xv-£g]"iE<r;§>0 HnE«t«^ 30 

[0 0 19] c ct\ MfB0 i yy Fn-A»£SfcHl 
&*«if£e- F 4>fi9f20 i ?i\r-'?oy?3. v 9 tf «y f * 

«£-r3¥ST?S&fFrscfc*<ffl*3. £fc v 191202 
xv-IT lEIeimx, 191202 ^;l/-y<Dr-^Rtff-i 
-7 £ If y F £li#^7AftB9i20 2 y y Fp-A If y F 
£fl£T302yyFP-A5g£g§^ 19120 2 ^;F- 
y<0?-$ if -y F fco0 2 xv-fc&tHf 5 fe*©«ME 
02 yy FP—Alf "7 l-5:f3-f-f y^' L TI5I20 2 
X^-£D#ffiO^^-r^2ff^tB7Jt-^^2Mtfi 40 

MI202 ^-y©-r-#e<y h*<m&mxti 

rmmm 2 x -j - ©#&©wi«t- msbs 2 

I? L TMf 20 2 -TVy- y<D"r— $ If y Fl%©02X->-- 
*fTiFT S0 2 IT.IE§iil*#t? C 
[00 2 0] MI202 yy Fp— A38£ffitt*' 

F4*M8202 '7 tf-y F£ 

iulB'#;i •7"';l— yo-r-^Rtf^-x -y 
^'if -y h4'.»S'itAnxtutEif 1 yy FP-- A *y F 

*ss4f 1 yy Fp-A^igfc, msb^ 2 'y\y-~ 50 
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TVD-r-^Rtff-x >y ^ If -y h^Ji^S^AtiTMIBm 
2yyFP-Alf-y h*S5^-r**2^yKP-i*»4 
§§ , tnmm 1 Rtf S 2 y y F p - Afg£«fr & tftt « 
tl^^ 1 £XfH2 yy FP-AH'-y h^StgttA 
tu MIB^ l ^;V-7*<0-r-^ If -y F rt©Jg l x^-% 

mmztcibommm 1 yy Fp-jue«y f tmmmz 

£0^2 yy Fn— AE'-y F i:*SIii-f:J-fd y^ 

% 2 x7-<D#ft<D^r^^-r^ zm^t j£^sfc Hi^j 

-r^^atS^r., SulBm 1 Kcftg 2 9Ar-7<iyr—9 if >y 
F *$SKS^An§ir.iEHi:^^^ MIBITIEilttM 

M8BH 1 Mf-«y Frt^B 1 

si £ buS20 2 x ?~-&&®i%m&m mWM 2 fS^ 

KJS» LXmSSM 2 >f}V- -fay?—* \L v h Pi<Dm 2 x 
itfaEITiEflfc <t t> MlBH 1 St/02 ^;y- y^fliE^n 

[0021] *mmzzfc. m<DTf-~9\*y btm 

IBt 1 -^ If -y F K#(Sf SltOfi >7 ^ tf >y F £%W 
itS^t'Jt;I/7Wt MIBx-^lf'y h&tff-x 
>y ^7 If >7 F ti^ft < i: fe0 1 RtfS 2 Tt^WS 
nT*50> BulB^ ; eU-b;l/7W3!)^Hij|Bx-^e>y F 

if -y F «^aJ^s/<>» 6 mt}/Kftf%x/mw®t. 

mwB i ^-•/(Dr-^ey ff^om i x^-fcinE 

•raB 1 x^~f]-iE»fc, M$S% I x^-|TiE0«H4 
M820 1 9Ar-7<DT mtf^xv? If y h-*HK!feg 

^AtiTiuE^i yy fp Aif-y y 

y Fn-Afg^gfc, MIB^I 1 ^Ir-^f-^ e-y F 
p^f?)^ I x5— *tttB"f SfeAO^IE^ 1 y>' Fp— A 
e-y F£-rP-ry y^LTM&B0 1 x9-©#S©^f 

M»r0 1 is^*m*-rsa i ^mtgfc, mib^ i 9 

;l>~7<Vr~~$ If >y F*-)i^3tWAnTMIB;H l x?- 
©^©^Hf^TMSS* 1 ^teJSS^SFLTitHEffi 1 9 

j>--f(DT-#vy bmm i ^y-mmr%m 1 ir 

iE» fcT«*n, Mian 2 >f>V-y<D-r- ? If -y h ft 
©0 2 x-5— • SITiEf"§^ 2 x^— ITiElsieftd^ M 
SBII 2 x v-WiEEI»ttWIBS 2 >f)V-7<Z>-r 9RXf 

i-x v * tf >y f *n«s»tAnTi(ae» 2 •» f p-a 

tf y f s m 2 y y F p -IMSM £ , I9IBB 2 
y;F— :/© x- tf -y F ©IS 2 x 5 - *ttttt"r 5 fc % 
©191502 yy FP— Atf -y F ; fe-f p— f-r y^LTM 
820 2 x v-©#S©^^*/Trr0 2 fi^-^a-i^t «0 

2 ttftiSS fc > 2 ^°;F 7°©r A tf •>• F £HI&g 

ttAtiTMIB0 2 x v-©^ffi ®WM^.^-rSufE0 2 ft 
^t*S»LT*ME® 2 ^>-'/©-f-* tf >y F ©0 2 
x-5 -^ITiEf S0 2 H2E§§£T$$£n, 13120 I & 
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tfm 2 mm& ck »5 $mttircm 1 s.t?m 2 

i-x. v > tr«y f wftrs^iac-^^^trr* <_ tana 

[0 0 2 21 *»ffi(4*6»c:, Hft©f-i If •» F fcffl 
£f-^ tf'y l>fc#Jfc**.8BBW>?-i -7 7 !f 7 F 

7 e >y f <t^mi Rtm 2 ^v-T^tis 10 

Rtf ^ ■ x >>■ * e y f %wmtim l®& t , isief - * 
e y f e mt}/xt3t 5 a/ @ss t , 

tfAtiTH 1 >'> Ka-iif-y K*«4f -SSB 1 >">F 

a-AMfc, MS£Jt2 ■'/;!.•' 7*«f-«tffi >7 

y £. y F fcjgi^gtfAftTfg 2 V y FP— A tf >y F 

fer&n 2 yy vu.~-i.mMt, nasmi mm 2 y 
v f v~hmm* *>m&t&m 1 sx^yy fp 

■~ Alf >y ht^SKftm auE^l £>-7*©f- 20 
*Sfy Fi*]©H 1 ^HSf §fcfc©t&ffi$l ? ~»' 
Fa- A if \y F t MBW, 2 ^/F- /'of- * tf >y Krt © 
.<§ 2 x^-^tfTf 3fc&©mjfBSf 2 Fa-Aif «y 
F t%5Itfn-fV y?U HUfBIt l 
©W&fcjSf £ 1 fcMIBIg 2 X7-©#ft©Wft£ 

tf» 2 ^/U-7©x-# tf <y FfcSSfcgW-AftSSTiE 

^^•TbuIB^ l fltefcfcSLTtWBJB l ^;l/-7°©x- 
* tf-y Frt©^ 1 x^-^fliEU idffil2z5-0# 30 
fio^»*a^iWBS 2 ft^jSg LTmjfBffl 2 7>- 
7°©7-* e >7 F fi©!g 2 ^y-*fJlE?%mfi*Mft 
U WBB»l&t^2iriEaHi:J:»)*'*.riE«tift»l 
2 iflV-fVT-Z f-y F tttWBX/W*@K* 

[0 0 2 3] *mwif£t>fc, &4im&<D7 t -#- , £y 

f fctWB7*-* tr y f fcftjs? ssacfi >y 

t ^m^-r § muox/mti * * y 7 p ? * t^w * n 

fc/t'JWWt, WS2A/lii*^U^Py*fc 40 
*^»«-r««»©A/W*@tt4:» tuiB&AAttlyj^ 
t y 7*p >y 6 -r- * tT -y F &tff F 
a-rSltHL@»fcv MIB^A/tB^^^y^P-y^e. 
Mttl*nfex-^lf«y F©X7-*fTiE-rS¥Sfcv Su 

^©x5-fTIEgP^-&^, ^x^-fTjEg|3ttWjS-r^A 
/Hl*>t t y 7- p -y ^*^attStifc«»#f-^ if >y 
hrt0^lx^-^iTiE-r?)^lx-7-fTIElHlSSi;s fu 

BE^jsrsA/Htt^^y 7P7 ^^6iim?nrcffl» 

S-r-^tT-y hl*l©|g 2 x-7-^ITIE-r 5^2x^-11 50 
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JEm&tttfr* ftijIB^ 1 x^-|TiEtH]gSli:, tulB^fJS 
f S X/mts * t y ^*p >v * 3b 1 SiStil ^ fife?*- ^ Rtf 
>y ^tf -y F «f tD^SfS-f-^Rtff x >y ^ tf -y F £ 
HS^StfAtiTSg 1 FP-Alf >y F*P841-SS 1 
^yFP-Afg^ggfc^ MESF»#©f-#e*y Ff^o 
MIB^ 1 xv-^W-rafcfeOiJIBS 1 » Fa— A 
If -y F^fP-x-r y^LTfufBfg 1 

■t-Z\> -y F^HIS^S^AnTMIB^ 1 x5-©#ft© 

7 h F*3©m i x^-^uiE-r i mm&t-em&z 
wia»2x5-inEiBitttt, MtB^js-rsA/m* 

^t'J 7*p >y *^^l«astife-r-*&lff x >y ^ if >y 
F tf»<D<H»#f - * Rtf f x -y H- Ati 

2 i/y F p- A if -y F 2 i/y F p- a 

-*tttH-r*fcii>©t(H5® 2 s/y FP-Atr <y F^fp 

-fV yfLTimW 2 X7-0#ft0fKit$ 2 
fl«*tU*-r«»2ttW»fc, HulB«#x-^lf-y F 
^li^SttAtiTMIB^ 2 x5-©#ffiOWM^^t-fy 

mm 2 LTtuia^^#x- ^ e -y f ^ com 2 

X^-£iHET5Sg 2fTIEi§i:T«f § c 

So 

[0 0 2 4] ^t^Sts &4tf«8SC©-7 s -*lf'y 
F tMfBf-^ if >y FfcttjSf S«&©fx >y ^lf «y F 

t^mmt^m^x/mti^v 7*p <y ^t^MWsn 

fc >< * W SufBA/tH* ^ t y 7p «y ^ t 
ty7p<y^^e-r-^tr -y FS.«'7x >y ^lf>y F^St 

tB-r^ffibiaM^v goti^A/B^^y^p^^^e 
mm z titer- ■$> e •>• f ©x 5-*tnE-r a -f @ ^ , is 

»©X7— ITJEfiP MnB§<? ©x^-tflEgR 

14, s^f* A/ta*^*u>fo >y ^^Bna^nfcx 

-^St?fx >y -7 if '>• h ^OfMT'-^Stffi -y 7 

if 'y h%mk%ttxtiTm\ yy fp a if ? f^» 

^ 1 1 j -/ n .7 7 p, Slffi S ft te r - ^ Rtf f- x v >? if \y 
h(f»Offl»#7*-^i6.tff- x -y -7 lf-y F*!@*SWAft 
2 y y f p-a if -y F 2 yy f p-a 

i: s Wi3» l Stflfl 2 y y Fa -m^W? 6 Hi 
jj-^ftS^ 1 Rtf»2 y>' Fa- A If 7 h*SSfcSlt 

Aft, WE»»#f ~^ if -y f mm 1 x 7 -»t 

■SfcfedMsBff 1 yy FP~Aif«y F >MSBiS^#-r-- 

* v: >y f favm 2 17 -f^tBi" * fe*©wc* 2 y y 

FP-Alf-y F tJt^mt-r^~--r 4 mfSm 1 

^©W*H*^m 2 f@-^ ^^SK ttift T 3 &&§8 
fc, jWHEffiR#Rtf«»#7*— * If ^ F**5tS^A 
ftSITIEglt^*, M sBbTIE Is ii MSBI^ 1 x5 ©# 
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$ If -y b from l x^-^iTIE LXfufBfg 2 xt>-©# 
CO 0 2 5] 

OOSfU &«©A/tH*@»2 2 Ot^JJiSf* 

idlcaffltDA/ffl^^ty^av* I OMB l - I 0 

MB8t^iJSnTt/^o 

[0 0 2 6] H4fc^"TJ:5fc. ^A/fcttfj^tU^O 
>y^7 I OMB 1 - I 0 M B 8 Idt 5 1 2*©lf y h^f 
yBLt 1 8#<D/<y-r*tr«y h^yyPB Lfctflfttt 
Sft&o a»07-F7-<>WL tttA/Hi^tU/' 20 
P7^I OMB 1 - I OMB 8£:frLTfx^lRKv&^ia 

gsn, fffn-»i 20 mie^ns. 

* y -t;l/M C tt&A/ffl*J * * y 7"p -y 2 <D7- K 5 <f 
VWL i t^y h-7-fyB Lm, PBLnfe<D3£M^8 

te^EH^tis. ^A/ta^y^y"^^ i omb 

1- IQMB8teRtt&*l«5 1 2*©lf-y h^-l'yB 
L m fclS^S nfc -tr/Hc ttx- £ If >y h H 

GX/BtfltWruy*/ I OMB 1 - I OM 
B 8 icmtf 1 0 *©V ^'Jf-f fc? *y f^'fyP B L 

[0 0 2 7] WT, WflOfiU:, o<DA/Htt^ 

y7"D>y^ i omb i) tcMm*rz>ffiimm 
ic-D^rmmtz-hK m<D7uy>? whim* iomb , 

2- I OMB 8) {ilMji-r^ffi^S^tyP>y^ I OM 

h ■? y y t > < y x u y h 9 -i* y, fid* tf , 5 1 2 © tr 

•y hrMyB L 1 - B L 5 i 2 t 1 8*<D/tiJ f^ 
h^yPBL 1 -■ PBL18 *i0^p# tT <y h 9 Y >' 40 
(B L 1 , B L 3 , -.. BL5 11) tUtifcityTrJ 
hi 7 Fy 4 y (PEL 1, PBL 3, •■•» PBL17) 
£^gg#£tlfc|g 1 iMttelg I 4 0__bo t torn 
^BES^tiS*. f? 1 if«1!Big& I 4 0_b o t t om 
fcti. B4fcBjS.Lftv\ M5$L/c 7 l 7Wfcett 
S tift J: ft 5 -y -rS^it^^ 2 5 6 If -y h 5' 
-f >' (B L 1 , B L3, B L 5 ) 1 ) t 9:*4>/<U 
7"Y tT «y h ?4 y (PEL i , PBL3, P B L 1 
7 ) t tC&AttfctZ*. "3 tC&Stt tl^o ^ * y-fe;V7 
U Y i 0 o ©_t« t H\ 3£ 2 £ w h ~>-f y i: 50 
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^Ur-ft-y 5 l 2<Dlf>y h^yy 

BL 1-BL5 1 2fcl 8*©^yf^tyh7'fyP 
BL1-PBL1 8tp<DffijBc#£*y hv-fy (B L 2, 
BL4, -, BL5 12) tffli^Ux^ tf>y h^y 
> (PBL2, PBL4, -, PBL 1 8) fc*qe&a 
tiltmztiRfflBEBkl 4 0_t o p^EB^nSo & 
ZjgfcMNRffiBttl 4 0_t o ptcti, ^-y^SU^m 
igS^2 5 6*©kT«y h^^y (B L 2, B L 4 , -, 
BL5 1 2) i:9*©^U-f-f lfv hv-ry (PBL 
2, PBL 4, •% PBL 18) fctD&4*fjS-rS«fc$ 

[0 0 2 8] KT]£L^BAli8W8gGBii: £3 £x 

-KvyywL i h^wm^v b^yy (b l i , bl 

s, -. bls 1 1) t <D%%m$K&4 mw-gtirc* 

•^'j-tc'Wclfx 5tlfe2 5 6»f™^e7 l-i:. 
»7 ~ F v W y W L i t MM? < U t i- if <y h fy -Y y ( P 
BL I, PBL 3, PBL 1 7) HOSSfHWc* 
^EB^tifc^-y -b;Wc|f* fetlfe&fi^xx «y fc£ 
•y h 1 M^VM^MB 1 4 0_b o: t t o mlT-Jt D 

aaDsnTv^f-^ns. raat* «y-Fr>yyw 

L i h^-^y (BL2, BL4, -, BL 

5 l 2) i:e$MM^cfc#^S!^^tifcy«ty-b;Wcgf 
x Ztifz 2 5 6 I<Df-^ ^ >y )- 1, mW7~ b-y y y 

w l i tfgiM'' < y -r 4 if -y h y y y ( p b l 2 , pb 
l4, -, pbl 1.8) tvimmnk&zmwzntc 

* t y -tt;L4.-ilf x. 6 ftfe 9 fi©fi -y » If >y h t tt^ 2 
JiSpif H§§eifg 1 4 0 t o pfc«fcO«»I*tiT9yf- 

[0 0 2 9] II M^^-hEHS 1 6 0_...b o t t o 
mi'SS i ^jr3 - -jSHiFS 1 8 0_bo f. t omiHll 
M?MMMWs I 4 0_b o t t omfc.ttfct%£5&* 
yy 1 0 0.©T«fcSE**ti«, % 3 y^i^X 
^f-- hfll^i 6 0__b o t t om£&* ^^^Wls#t: 

>y h ?y y*^LT % j»js-r«A/a*>t t u yp -y * 

^6 2 5 6S<Df-^e>y h (^'»-r-^Ff »y h) 0) 
x^-^WLTiTIE-r5 8<@OX7-ITiElH]8§2 0 0 
_bo t t om^SWc m&!£. »2 5U^xy- 
MsIEft 1 6 0_t o pfc^2?iJ-rP-^[Hl£S 1 8 0_t 

o p titm 2 jg&MNHaB 1 4 o__ t o p t^-r 3 ^ 
m^f-bmf&i 6o_topti4, &%Mmm¥ 

v b ?y y*ft LXftm % A/tB7J^* U 7*p >y tfr 
5 2 5 6 fflox- ^ f >y h (flISSSIx- ^ if -y h ) 

LT!TIE-f S 8 fflOi^-fTiEEllS 2 0 0_ 
t o pA^Stl^o IS^K N — OOA/W^j^ty 
7*P-y^tcM^-r§ck9^2f0OX7-|TIElHlS&2 0 0 
_b o t t omk200_to p2:^^6tU H4{C 

[0 0 3 0] ^1 ?iJ^Xr- MhIK 1 6 0_b otto 
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RtfAxy #lf y h*X7— ITjElslK2 0 O^boE t 
om'sjejWESIU »2M^y-HEIttl 6 0_t o 
p im 1 ^;l/*s flftSf-Mtffiyi' £ y F 

^xv-itie[hii^2 o o_t o pNra&K&T s» 
[0031] ffwey F^y y b l i 

#lf y F5^y B L 2 fcfcBKM-* 2{0©A'-#lf y F 
Itm 1 Rtf^2?J/^.y— h0K 1 6 0_b o t t o m 
*5<fct>'l 6 0_t o p*^LT*foSf *X7— SnE|e]g& 
2 0 0_b o t t om*5<fctf2 0 0_t o p^\|W)fl#{C^ 10 
^Stta 0 {{H©A-* tf y hWfx y * l£ y F fcfuM 
L^h[W]-~©^T-^jS-rax-5-iTiE[H]«§2 0 0_b 
o t t omj5<ttf2 0 0__t o p"\fei3£2;tl3-o ^© 
Xv-IIIElHlSS 2 0 0_b ot tom(i2 5 6iO 

ffa*7*-? e y f&i>* 9 {@©w£*#Ax y y- tfy Ft 

JS^LT^ 1 AA^Ffk 2 5 6f@©A-£tf y M^t 
l -tf y Fx^H&gfc&fcHf lai^fc, x 
7-iriE[H]SS2 0 0_ t o p(±2 5 6ffl0ffi»#7*-* 
If >y bRZf 9 ffl«Qffi»#xx y * if y F fcjS^LTSg 1 
V45)W. 2 5 6fflOr— hrtfc#a-rs 1 - 20 

if -y hxv— fiw*Ktta , ra.. 

[003 2] 2 6 5 fflOSFftS-r-^Rtf ^-x y * tf y 
F 2 6 5 ffl©0B8#r-#;&tf y * tf y F ttfft 
JS1"£X7— |TIEIa]Sg2 0 0_b o t t om*3cfctf 2 0 
0 t o pNi^MJUfcteSSSftSOTPS 1 V'ftJl'tptc 

[0033] mvr, mm^m^~Y<D^2^^^ 

fyiclis ^x^— |HE@SS2 0.0 b o t t om&cfctf 2 

0 0_t o p« 2 5 6ffl©^ISf#A-£tfy bRUZ 5 
6 ^©fflSSx- 2 £ y F fcgtt Aft, 3! 1 

£ <y F cp© 1 - If y F 15- fcffltfeSx— * l£y F ^ © 

1 -tf y hxv-^^iriE'rso waufefle*©¥<w* 

^t'J^ltBUc, ^2^*;l/fffc5 l 2<@©*p 
^U7"Py;7frP>SttiJ£ftfc 5 1 2{l©A-£tfy F4 3 

©'>& < t t2fflox5-T-ii tf y htffcmfriEStt 
x =y -miEmmtftm t n %> . 

[0 0 3 4] ^A/ffl^^U^n^^KBBStifeli 

IS© tf y f yy y >: *ta©; < u -r w e y f -5 4' y t «^ 

ffcZNiO^^ (N=l, 2, J)fc##J£ 
ft. 2 N^©xv-ffiE&WM^Lfti^"&7jST 
—ooA/ffiftlllKfcjtfJSTS «fc -5 tSJJ^tiSo Lfc 
o-T, -SA/ffi^^-t-U 7a y fcttiBSftfcT*-- 50 
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* tr y f ^ © 2 Ntoi7-f-^ tr y f timmmsET- 

[0 0 3 5] (H5H:RlftLRtf«i»IW^ ; &— FfcJ:-$ 

7^BT*55o H5*#ja-r5fc, {S^READ^py" 
7^Wl/^;l/T*i60, fa^WR I TEtfDi/'^yD- 
y^;l/©B#, W6 V KttJUft^-Kf , Jg&HiMRlElft 

1 4 0 1 5 y f-S f ife-f - * fcf y h {±^j^.xy- h laS 

1 6 OS'tfxy yxSW 1 jtTiE@»2 0 
0OAA«&?D 1 n-t)B*feBJJta*tl*o ^©^ EC 
C 2 0 0 T'HJE^nfex- ^ tr y h ktxy y f - S W 2 * 
/rLTA./ffi£[£3S82 2 0-\!®M«ji*tlSo -73. ft 
J§READ#OS^*a-l^/J/T»*»>, i§WR I T 

ff, A/tH*@K2 2 o*^LT^gp*^«*&sns-f 
-^Ify ht±7.yyf-S W3^3>LTx5-iriElHlgS2 

s&2 o ot±^m©yyFp-Aey h^r^u yy f 

P- A e y K^^y y f - S W 4 &£0i]^7.y- h @£S 1 

6 o.^b.TjB»miS0J8 1 4 o^\$5ji^n§ 0 

[00 3 6] MxELfe J; .5 fc> S i ^J^xy- h HIK i 

6 0_b o t t om&cfa^£ftfc0 4©x5-fTIE|H]E§ 

2 0 0_b o t t om^tMlfft-F^ SFISfcSf- 
xy^vfy Y*&m%f&<»m&tLXWiM&rZ>zt 
WtofrZo mUlC, I2?J;U^-M1 6 0__t o 
pt|g^^n/i:04©Xv-|riElH]SS2 0 0_t o p^' 
«ii*ifH- F if, {mm^x. y ^ If y F ^^fiScf a 

[0 0 3 7] 06 tt, ~-p©A/ai7:f@gSfci]iir«- 2 

n©x-y SHEWS*, mimtrnzmimmmm, 43<t 

i stfn 2^i^xy- huas^T */p y y ht?* 

S.. B 6 TfH^©(Sa.L % 1 Rl^Ay- Film 1 6 0 
_bo t t o-mttJtj£-rS-*d»fll#C_TNB_l_l 

( i = 1 2 6 5) Stf C T N B 2 j ( j ™ 1 2 

5 6 ) iz X K> &4 X 4 v i-Mftt S X 4 y 7-0&1 1 6 l 
_1, 16 l_2TSB^ft*tlT^S« ra^fe, 
/Uf- hlsiSSl 6.0_t o pttSflST ^«9W^C T 

N T 1 i &?J C T N T_2_ j fc «t X-f y f- 

Pifrraxy y Asm 1 6 2_ 1 , 1 6 2_2 T?E#<b 

snTi^o sa#_ i , _2.«*^^ i +/-<^;Ffcm'2 

[0 0 3 8] ®6 £/A 9 V A -3 1» 15- 2 0 0 

__b o t t omtt^yfUlBl 6 1 1 (Bp%, ^ 1 

?ijA7y/-F@^ 1 6 0_b o t t. om) *J>LT^ I 
JS^fi (HUB 1 4 0__b o t t omE^Sn, y>F 
D-A^l§2 0 1 , X7-tttH»2.0 Z**tfi7- 

itieii 2 o 3 ?#i«*nSo yy FP--i.^*^ 2 0 1 
iAMtti Lfjfp-e- F ©H 1 * 2 5 6 
#A- ^ tf y F i: 9 ffl«D«F«# A x y i> if y F t 



(11) 

19 

tHt§2 0 2t±^y Ko-A58£ffi2 0 1 frefflyj^tlfc 
9 Fp-A If -y h £WAnTx^-<r)#a#: 

2y-W)]/fpZ'fy ; 3-®mi 6 1_2 UlylJ^ 
X^-MUggl 6 0_bo ttom) '*^LT»URJB 
tiifStsleJSS 1 4 0_b o t t om^e0 2 5 efflux— 
$ If >y h *«3fcfcS^AtU x ^ -^fflgg 2. 0 2 6© 
jg^fcj£gFLT2 5 6fflcDf u ^H'-y F^©— 0©x^ 

— r-*e>y h*fnEf*o *©«fc?fcinESftfc2 5 10 

Ftt»jS-rSA/tfJ*JlB]«&2 2 ON® 

[0 0 3 9] 06©x5-iTIE|e]B§«\ X-T -y^lelSg 1 

6 2_1 < &2.M*y>.'t—YWBk \ 6 0_t 0 
p) *^bT»2JWJIiS(BilK.l 4 0_t o pfel^* 
tl*. x-5-|TiE[H]gS2 0 0_t op{±^VKD-Afg 
£§§2 0 1, x^HfcfflS 2 0 2 fcJctfx^-fTIESg 2 

0 3 tu X7-fTiElHl?g2 0 0_b o t torn 

H^nttflaanrNcrs. 20 

[0 0 4 0] B7H\ *5SWtJ;«B4fe:^rx5-ir 

tt^mtZt, x-7-|TiE[eIEg2 0 0_b ottomli 
fM£i§^S5£g Ox) =x a +x + l(at)«»fc 
a5^'3-F (2' ^m+r + l) t»gf, H 

7 t^f«k a fclg^Sttfc 9 m<Dis7 b \s 9 J7<* S R 1 
- S R 9 t 2 fflO^fl&WO R MS& 2 0 9 Rtf 2 1 
otZUft, */ V KD-i384«^ 0 1 *i*t5, @ 
fi§2 0 0_b o t t ornfctt, SCKD— 0 30 

1 fre>&&Zti1t 9 ®<Di/y Ko-i.tr y h^fn-f 
-r y^LTx^-tfttt&fc LTWtmtZ 9 -A*>P5^y 
^0^2 0 2tf tlTV^o x^-UjE|hI8S2 
0 0_b o t t omttx^-fTIEggfc LTffifllSftStJf 
ffiftjOR^-h 2 0 3, 3fBONAND^— h 2 0 4, 
20 5, 2 0 6. feitfPMOSStfNMOSh?^ 
7*2 0 7, 208 *(*jnWfc^* % 0 7 testis J: 

5.icie*stt*. 

[0 0 4 1 ] m 1 ti&MIMlBltt 1 4 0_b o t t o mlc 
^t/S'TSx^— fri|5|gS2 0 0_b o t t om, 2 0 0 40 
_t optfi7{cSSnt^S#, $2«fcjiMBia&.l 
4 0 t o pfci*j6-r-5X7— STiEiaffi2 0 0_t o pt> 

[0 0 4 2] *HH^(c < fc§x^-=riE[eIg§2 0 0__b o 
t t o m©lft^*aM*fHB5fc»^tWT»aBfcfftB , r 
So Su$Lft<J: 5 fc % k> Ffciftfflf ftftttS l 

WWt'JWJ OMB 1^5Rffl«nft2 5 6(00$ 
t#f- * £ -y F 9 fiOfflR*^ x v * t: h t fm 
imW9M®& 1 4 0_b o t t oratv^fSti, A 50 
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/Wi ?■ * u §§» i omb i a* 6 mm ttitt 2 5 e fi© 

ffiR^v*- ^k>h^9 fflQWRS? x "J t> if 7 F ^ 
£2£$nitMBg|ttl 4 o__t 0 plz^y^ZtiZtmM 

[0043] miv-'ft^ m&fcTrsZftfr&oic 

I^CTLl, CTL2, CTL3«P-ttl8t«fc 
n s ^©^PMOS F5>S>X*2 0 7t±^->^-> 
StlTNANDy-h 2 0 4, 2 0 5 ©tfJftM^fcfcS-* 
^^ttffitftfcnSo c©*#TT\ £ l AfcttNiiaB 
1 4 0_b o t t omfc5yf-£ftfc$»#r—*-;&tf 
fr;^*;HiWl.SfD i ntPMOS F5>5>'7 
£207 il^LTX?- ITIEIh|E&2 0 0_b otto 
m©5/>Kn-A^#g2 0 lNB3WESaS*tl*. RN$ 
fc» £.2Jffi9]itlffi@E&l 4 0_t o pfc^'y^-Sftfcffl 
»#-r-*Rtf f-x -y ^t"7h XtttSSF? DintPM 
0 S Y^y'JT.9 2 0 7 fc*^LTX9-|riEBK2 0 
0_t o p<D->> FD— A^g§2 0 l^H^M^tl 

5 0 Mjs-rsi/vKP-A^fg2o i ^m^M^n 

fe«tt#Rtf«B*x- ^ & tf ^ x >y ^ IT y b ii 5/7 h 

W^Ts^ S R 1 — S R 9 .*#LTl»Bll£tl*o M^Lfe 
»3BHttff©tS*i: LT, X7-fTiEiaiS2 0 0„..b o t 
t omi: 2 0 0_. t. o p £t£&*tttl&ir&i'-y Fn~-z N 

tiS 0 MiSf *5'>Fa~-A|gS.|fg2 0 1 

tlfe® 1 Still" 2 511© > Fa— A ti >y F ii^t#-r- 

£ £ >y F Ox^HSatflfttf-* if «y F 

[0 0 4 4] mzy-JZJU^ ff^CTLl, 

C T L 2 li a 5? «y ^ a — 5 a 5>' vt>/\s( U^;l> 

s\&*m®u imc t l 3 ttis^Tn-^JBtufifcn 

§ 0 iintJ:^ PMOS h^y-77^2 0 7tt^-y 
^-7$tlTNM0S b^yvzz 2 0 8i&$—y*yz 
tl5o BP*, A^fiSFD i ntt^>FP-jU»4«2 0 

1 3^5«S!t«fc»Ii«nSo f^Ofc, A^S^f D i n 
'vfflinStlSx-* If -y FttN A N D^- h 2 0 4 , 2 
0 5^LTXv-fTiE§§2 0 3-^ftai«tlS. 

[0045] l¥b<tt, m ft-tf£ 2 gftqifBiBiBi 4 

0_b ottom, 1 4 0_t o pK&fcnSSFtfcSR 

ifflttw-r-^ifv ht±> ^js-rwuy-FiaEsi 

6 0 b o t t o m, 1 6 0_t o pRI>'g-[5]£S2 0 0_ 
bottom, 2 0 0_t 0 p©N ANDf- h 2 0 
5, 2 0 6S^LTWjS-r5X7-|TiESg2 0 3^\SS 

9— ITIEIUSS 2 0 0 b o t t o m©x-5— fTIEgg 2 0 3 
^IsjM^n, ^O^ffjftOfflSS-r-^e-y htfX7- 
ITiElHlESZ 0 0 t o p©xv-|nES§2 0 3 s\%imz 

[0 0 4 6] Rll^fe, ^#x-^lf -y FfcttfSf an 
l?iJ©i/yFP— A£«y Ft4— 3©x-^H'>y f-to 7 
— ITIE[5]S§2 0 0_bo t t omCDxv— ITiE^2 0 3 
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s^mzti&mKx.7~-$nEm% z o o__b ottom 
Yu-~hm»m2 o i ft&Mmxiz&m^yy f 
sns. ^<D«j:3te^7Msnfc OTStifc) 7>-f 

o— AfcTy htex^— ffiElajK2 0 0_b o t torn© 
x5— ftttHS 2 0 2 K * 5 fn-f-f y#*£ti& 0 f3 

-f^ y^#nft^*fi{is, 5iftfeM£*ifex~-# tr y 

KDX7-*tS*a^rfll^X7-inElHltt2 0 0__b 

0 t t om<DX7— RTjE»2 0 -3t91fipSnSo Hfflt 

fcU 2 0:0_t o pfewatfctra— O 

j&fe-pftfFr*. io 

[0 0 4 71 fgjft&fc, «R*r-*ey h^x5~-IT 
iE^2 0 0,__b o t t om©x-5— gJjEgf 2 0 3 £83 

2 0 0.„.b o t t oraOx5 ^&g§2 0 2fr&&7J2 

n*«*t©n s> v y vmKfc trx7 -hie nrm % 

Xttx5-tTiE*Sci:ft<ffla2ftSo x.7 
H*IHS2 o 2^6ffi^«tifdS^av , y>M-r w 
;t/©l$tt, x^-fTiEfg 2 0 3 fc^fcft****?*-- 
-y k-r-y Mix^-lfy hT?a&SClfc*itBtf *. U-o 
T, 7*-# e y h ltx3-$SlE1lkicX/mm® 2 20 20 

tfa J7y U^KQPjtt, x^HtnES 2 0 3 fcfiP 

b*&mr%* Ts 7 s -- £ if y F ttx^-STEft t 

[0 0 4 8] MMLfCcfc5k- s xv-friE0lS2O 0__ 
bot t o m, 2 0 0_to p i±#^$##f x y 7 t! 

y h-smsmttT-x v * try h%%Mtmmt lt® 

1, CTL3ttnS>y?p--U**/l/J:i>&tK ff^CT 30 

/tttfj^t'JT'Py* I OMB 1 testis 5 1 24B 
©•f*-# t£ y F (£© 2 5 6 ffl©.^SSSlx— ^ tf y F fcfcx 
7— ITIEIHIES2 0 0_b o t t om©A7Ji8?D i n'v 

Hi^EPiip^nSo *©«fc$fcfflinS*ife2 5 6<B©3F» 

#7*— £fc?y httNAND^— h 2 0 4,2 0 5RlfSB 
Mslttl 6 0_b o t t om^Ltll 
^mtiHSS 1 4 0_b a t t o m«S?n5„ 
CtlfcBlWfc, 2 5 6fflOfHR»7*-*lf V FttPMO. 

5 hJy&X* 2 0 7#jIirZ77y Fp-A$&£g§2 0 40 

1 fclB5Wg2S*tiTflHII*-ti«. c ©J; 5 atttttt 2 5 

6 ffl©ftSf- * ML y h tf±T >y F n - A8£8S 2 
0 1 fcWiP^tlfc^T-rSo *S*Wt, 2 5 6ffl©7* 
—7 tT y F te^iS-f S 9 f@©f-x y ^ t? y F #5/:/ K D 
-Afg£§§2 0 1 {C«fe t>£$2*U ^OftfcflWC T L 
1, C T L 3flWJRHfc, tbTifCTL2tfn- 
ttJitfii^tlS^NANDy— h 2 0 6, 2 0 5^/rb 
TK! 1 Jfl$D4Nf 1 4 0__b o t t amNBSStlijaS* 

n^o maic, 2 5 6{i©Mfc#7'-7ey FfcttfS-r 
5 9iofi y 7 tr-y htttasELefcfcra-ass-ess* 50 
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stu »2J8»3iisiBiei 4 o_t o pNB*(3afsn 

«Jl7m>7P75A^#£ffl^T7p7^A£ft3o 
[0 0 4 9] H-9tt, 06T-$ffl£nfcX-r-y7$fJPfS 
^©^^ = >^^-rglffi^fe5 0 *58itj;5f- 

OfcMJ&f £xi7— HxEliSg2 0 0„b o t t om, 2 

o o_t o v\zmm-&xy~iTmw<n&?m mM 
t « fife© x/a* lattt sia-r a »^ t ra- t * 

■So 

[0050] m i 2 5 6ffl©fi#f-^ 

e: >y h RTI 9 fB©W»-r x 'y ■>■ \£ >y h 1 

1 4 0__b o t t o mic 9 -yf-Sn, 2 5 6®©f§ 

»#7*- ^ e v h Rtf 9 m<Dim%i- x -y ^7 ^ >y h *<s 

2ffiflI«ffi|slBl 4 0_t o pfc79f?ft5. 
»ff^CTNB_l_l, CTNT_l_l*^B#le 
^I/XS-tlSCfcK*!), ^ 1 i5?T3iif§[H]IS 1 4 0_b 
o t t omt77fSnfeft#f-^^7fi:f 21 

Slii^lHlK 1 4 0_t O pt7 7f2ftftMS7-^ 

try h fc*«»ifrrsx7~inE^tt2 o o_b otto 

m, 2 0 0_t o p©S/»*o-A : 5S&«2 0 l-^Mft 
fcWiP«n*. iO^SRtffflSif-^RO'fx <y 
^7 If -y h &fuKE L ft h HI-©*ttJk: «fc 0 X-T -y 7@Eg 1 
6 1_1, 1 6 2_l^LT^jS-T5^yHP-A^ 
£§§2 0 l 'NRHSfclEa&StiS. »aLfcJftBte«fc« 

t> fMf-^e'v hfcwjs-ra^i *7A©9.ja© 

S/^ FP-Ak-y httX7— STIE|5|&2 0 0_b o t t 
pmO^KD-A^S2 0 1 T*fiSc$tl, 
- £ tf -y Mc ft f&T ■ S S 2 * 5 A © 9 ffl © ^ > F P - A 
tT>y Ffix^-|TlE[H]g§2 0 0_t o p©i/>FP-A 

o i T'4^*nso s i ^t©$ij 

»fiWGTN-B_2_J , CTNT_2_j tfHafcS 
«t 9 £P-ttSl£f*ftti§©T\ X-f >y 7[hI£S 1 
6 1_2, 1 6 2_2HWl{fL^\ 
[0 0 5 1] SglJUO^KP— AtTy V^Z^-f^ 

)l%*mm-r-$ t?y h ft©xt7--M£fiH%|ttUT^ 
fc*©7 F PXifffgfc LTffflSn, * 2 5>i©-» Fp 

a tr y f iiig 2 $ mmm?- $ \* y h l^©x 

[00 5 2] Ml ^-f ^^T?M^SttS^« 2 6 5 fig 
© -7 P y -7 -9"/ y Mc ftj£ L , #*© 7 9 y -> a s< t U 

ga©^ii 5 3 o «© ^ p y 7 -y-'f ;wcftjs-r s c 

E C Cmft77T>a^'J ^M©7 ^7 -fe 7s8§« 
lit*© 7 y y *s a y? t U gttte J: S 7 7 -b 7 ^W©¥tj 

[0 0 5 3] ?B2-U--f 7;u*. ff««x— *tT-«h©x 
7---fc^»r-7-d'y F©X7-fc*^ 1 IkXSmzW 
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<J)i/y FP-Alfy h^^T^ITiE^tiSo f¥L< 
te, MWf^C T N B_2_ 1 &Ui?y ^P-l^/l/fr 
6P-^v^A-f U^frs\W&t S Bf , 3F»#x- * tr y 
httX-Y<y^@Kl 6 l_2^LTl5]K2 0 0_b o 
t t om£>X-7-STIE#5 2 0 3^Eni)P$n^o IBMk, 

-|TIE3§2 0 3^WiP*n, x^-^m§»2 0 2a$l 
^©S/^Fp— A If y h^fn- r-O^Ltx^- © 
tHmKC*$m*\fth?Z a x^-fTIE#§2 0 3fcJE£ 
BttPSnfe«H**7 , -#l** M4x7-tfetfi&2 0 2fr 10 

& mti ?n^{i ^oa y y k> x^-friE*^ 

[0 0 5 4] ^©f&, 0 8 ICTTst <fc 5 »{f^ C T 
NB_2_1 #P> f yyVV|' U^Bnv'-^o-L/ 
LTfflSSM-^ eTMT_2_l^Pi?7^D 
- k*Wjb» 5 P v> y vf l^Ws^T S Bf , <H&# 
r- * tf y h ^X-T y 1 6 2 _ 2 LTEIBI 2 

o o_t o p©x-5-fTiEf§2 o 3teffita£*iSo rant 

x^-|TiE§g2 0 S^fllfaStU x5HfcfflSS2 0 2tt 

v/> HD-A«4«2 o i frp>mj3-ztiz>m2m<D^y 

FP-Atf y h*f3- y^LTX7-©f« 
fM#*ffl*-r«o x5HrfiE«2 0 3fcS£BUl(n£*i 
feffl8*r-*£* Mix^H$ffig§ 2 0 2fr&.tftfj2 

XttX7-ITIEfcL?ttJST3A/tfJ;&III»}2 2 

[005 5] mim<Disyh'u~Mi, ywmmT- 

# tf y h i'X7-k* y h T-as^^ORTg^^-rM^ 30 

AtTy h (4*©fltt»7* - iHivh tf 

P-A|g*J§2 0 i frSfeiKST/ h JftSo 

[o 0 5 6] jy.fi, ^mLtcx^-mjEm^itmomL 

AfcSgalLT, ^m#-r-*'ti'>>- F?3©1 -fcfy hX7 
— tfx^—friElelK I 4 0__b o t t om^IiraTJE 40 

£tU |W!Bffc:»Sx-^tf y hf*|© l -~i£y hX7 

#X7HtfiE@lfr2Q0_t o pfcilUTlTIESftSo 

fct, ^Atti*^*U7"py^^p.M*ai$n^5 1 

ZMOf- $ tf y h * © 2 <B©x-5 — r- £ tf y h #ST 

[0 0 5 7] I10H, #f8Efc.fc5¥illfM*';Sfll 
©£2*SHBBT?feS. 01 0T\ 0 4©Ht/£gfgk|W] 

14 0, MUK 1 6 0 * L T^iJ-r p - ^ @S8 50 
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l 8 0 Tffi9fc:ffiai2ftS k At?H 4 ©31 l ©^iSffi 

mmtimfrZo m 1 ©^ffijenct 5 tc, 211017 

— sliElelSS 200odd, 20 0_even i$—~D(DX 
0tfJHU&2 2 0£ftjST3<fc5£BSK2*u ?J/^y~ 
MUKi 6 0fc^^lS^ns o UiSLfc#}iit«t5 

k, «it±gfg{M!^ I 4 0©MMg&Ol#iI§§ (S^ii- 
■f). 5 y ^titikMWMtf- 2 if y htt#?A^ 
X^-MeMS I 6 0#^LTx5HffIE|al»2 0 0__o 
d d^flKMslSti, flttfc*Gaa«««fc**7«)'?-2 
nfe«»#r- * if y h ttJip < X V- h- »16 0 »/r 

LTX7-STjEHtt2 0 0 e v e n N84WESI**l 

So #x->--|TIEilS 2 0 0 o d d , 2 0 0_e v e 

n itm i o>mmmtm-a:m&^tu m \ <ommmm 

[005 8] gll Hi, ^StiS^^^^-Uil 
(Ol3S)*lEi-(;*§ c Hi 1T% B4©^g.«>: 

^■f*^ t U ^ 7 5 y y^?: U SSfi ^ -e 
U-b;!/7 P-C 100, ff7*a-^*TsIB 1 2 0, $ 1 Rlf 
$2JgftlJiNf g)J& 1 4 0._b otto m, I 40_to 

p, mi wsmzwwf- v®w> i e o b otto 

m, 1 60 t op, fc'cfc'tflfe' 1 W.^'2?li-rP-^0g& 
1 8 0 b ot torn, 18 Q_t o pt'fe^^Stt, 

^^©iffiiw i ©^«mk m-ommmm 

[0 0 5 9] 01 lO^yS'a^tySBtt-A/Htfj 
0^2 2 0fc£*#j£f *8ffl©x5HO"IE0B3 0 0 
*#tJo *^{tcfcS#X-y-friE[5Ig&3 0 0©aaL 

^MM<o&Bt>m \ 2icfR-£nT^& 0 mi 2th±, 0 

3*©.ffit±v ^ 1 5IJ/^Xy- 1 6 0 b o t t o 

mttnifrtzmmm^ ctn b„.. 1 1 0 = 1-26 

5) GTMB 2 j (j - 1 -2 5 6) {Cfc^X-Ty 

-J-mft%MrtZ>'A-< yyMslEg 1 6 1_ 1 , 1 6 1_2 

ssi 6 o_t o p i&tifot&fflmm c T N T_ 1 _ 

^yf-lUBH 6 2_1, 1 6 2_2 kLT|2^{bSnT 
^So CdT', ta^i, _2(i$l^^;Vtl2^ 
7;l/k^^^f 0 $IJWS^CTNB_1 i, CTNB 
_2_j, GTNT_l_i, CTNT 2_jt±09 

[0 0 6 0] 01 2tc^Lfci9t, x^-|TIEtsiE§3 
0 0t±2{H©'»'FP-A^§§3 0 1_B, 3 0 1_ 
T, X7-^tJb#g3 0 2^LTx^-ITE#§3 0 3^# 

y ^@SS 161_1^LT2 5 6 i<9fS#f- 
^ If y h k 9 f@©^#f-x y 7 tf y h k 
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tu «f*#7**-*K >y b ©x^-fig^T 7 F b-X i: 

So ?LT, J/yKO-A»4S30 l_TttSl^ 
^;l/tf, X-Tvf-lalKl 6 2_l*^-LT2 5 6fflOft 
ifSx-^ t£ >y b 9 fflOfliSfcS^x y ? tTy b t&M 

f i/x t l Tffis? n & n 2 ai©.s/ y f p-a tr ^ h *■ 

[00 6 1] x^Hftfflffi3 0 2ti5/y FP~Afg&g§ 

3 0 I__B, 3 0 1_Tt»^tV «»FD- 10 
IM&M 3 0 1 _B. 3 0 1 _Tfr&tftfj*ft*M 1 *| 
&t;n 2 5*j© is y FP- AkT >y b ££££'31* Atl3 o 
^©f£, x^HftlfHB 3 0 2 {±W«-r-^ k* 7 b 1*3© 
x^-^^Bit'Sfcfes *©£ 5 KA/tiSnfcSS 1 ?iJ© 

Ko-AK -y b katlr-^ t£ y b ft<Dx5-* 

? icxijztir?.mzm ! y>-y fp- 
i»e>y b t^tfn-f-r y^rSo ?3-f-f y 
#*s*fc»3* > x 5 3 o 2 afiSf- £ tr 

>y M*3©X7-*J**aVfj6 1 ffi^fcfllHH*^-* £>y 
b !*l©x5"^iS^?KT^ 2 {g^fc£3£££fcB77r&o 20 
[0 0 6 2] .S2 y-'f^;b4f, x-3-|J]£f|3 0 3tiX 
4 yf-W& I 6 1 _2fkfrhxm 1 MfcPff^iallg 1 4 0 
b o t t omi^^JM 2. 5 6^©x-^e > y b 

t * x-f >y i 6 2_2 ^trm 2 is»ii@ss 
1 4 0_t o pfr£>a#j£ti§ 2 5 6{8©x~"£t£>y b 

1 f§^tej£&tTaj»#-r-*ey: b4"©-o©x 

7~«kx^-^tti§i3 o 2fr&tHrt*ftss2flren:js 

SLTa^#f~ * t? -y I- *©— "3CI7- fc^S^fJ 
lETSo 30 
[006 3] #f§i9?©B 3 oyMMMir~ <fc 3 -r- £ t£ >y 

#MLTiuTi¥i!iitmp,rrso m^©mi% tcit—D 

(DX/Btfl^yJvzy 9 l OMB l fcftfSf &X7— 
HIEIbIB 3 0 0 fcgSMf £ x v-?riE«lf1- : ©*^TIU 
ffi©A/m> + ]^-'£-y 7*p IOMB2-I 

0 u b 8 ic mist 5 x 5 -rrm®«gK: pat • s s&ft & ^ 

[006 41 11 2 5 6fi©€«X"^ 

tf >y h fc 9 ffl©^#f - x -y '> £ >y b 1 gftfflMI 40 
HIES 1 4 0__b o t t om(i:7»yf-?n, 2 5 6{@©{g 
ISSt-- ^ti-y h 9 fi©i'SI*Sf-x >y t£ >y b 
2&ftJfffi@B 1 4 0__t o ptu7??£tt«. Wft, 
*JlPfI^ CTN B___. 1 ..... 1 , C T N T_ 1 _ 1 sb^Rf&C 
r„ fct ^ 1 ^ii^IiH]j?S i 4 0__b 
o t t om©»r-^7 btg!2^aiiilIfH!Ml 

4 0_to p©ISSf-^e>y h FP-AIS 
4f§3 0 1_B, 3 0 l_T{crft]^mto*tlS 0 fife© 
S'S#Sr>"f^lMT :?.Sri^x >y^ e>y h tiillfc 

t |Wi-'©73^7" X f -y I 6 1 1 , 1 6 2__ 1 * 50 
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^LTftJSf 3S'>'FP-AflS£§§3 0 1_B, 30 1 
_Tfc9]ftJStiSo Wi*LfeJlSli:J:%i:, fSSf- 
^ e >y h 1 5US/> F p-A b" >v h K 

P - Afg^fg 3 0 1 _ B Z tU fitSf- 9- tT >y 
h fc Mffrf S ^ 2 5>J © y F p - A If >y h # v' y F p - 

-Y'V^IUKI 6 1_2, 16 2_2^T©»fi-^C 
T N B 2 j , CTNT_2_j 3^H8fcS , r«fc5K 

[0 0 6 5] »m#CTNB_2_ 

l ^p s? -y ^ p - 5 p v^y ^7 / vf 

tSBfv ffiR»7 t -*iivh3W^ , yf-iaBi 6 1_2 

%iYLTs& 1 ffatBfflUtt 1 4 0_b o t t o m^Sx 

5-nE»3 0 3-\Wjtasn«. rai^tff»#7'-*e 

-y b^X^-lf >y hT-^S^S^©RJS^T^ HI^ 
* | X7-ttlil»3.0 2^P)X^-|TIEg§3 0 3^\EPiP^ 
ns. x^-fiTIEglB 0 3£S£ffl;ta£ftfcaf»#r- 
^e«yh«, X5-«lttiS3 0 2^P»ttl^$nsmiM 
■^© a s; «y ^7 ttHk: «fc . t) x 7 — ITjE * tifctt, Xlii7 

-trjEftbTf#*6-rsA/w*ia»2 2 o^m^n 

•So 

[0 0 6 6] ^©ft, I8^?nfei5(c, «fP§ 
C T N B_2_l ^Di ? -y ^^v-f U^;l/^5>a ^ D 

-l"Ols\M®L, »M^C T N T 2..... 1 ^P5/«y 

$ p — W;V^ & p -y ^ / W ^;l"\3i^f -S ^f, fS- 
^x-^kT'y hX-f -y^-SKl 6 2_2^bTX7 
-S!TE^3 0 S&cSWnSo [HE, «#x~$fif 
7 h 3t>t x 5- - if >y h T' & S friSfr © bJW^^TB' 2 fS€ 
A^xv-^fi5f§3 0 2ir?>x9-snai3 0 S^Wft)* 

ns-o x9-friE^3 o 3 icm&8iiM-$nrc®®m7 i - 

Z^y H£x5Httti#53 0 27b^(±i7J$n^2fI^ 

iriEftLT^-rsA/w*iHi»2 2 o-\tH^*n§o 
[0 0 6 7] ii w>*sy Fp-Atr«y h«^©^»# 

o i BfrfttK^hSns, HtRfc* ^25ij©s/y 
FP-Alf -y htt&OfflRS-r-^e-y F^xv-if y 

fctz*yy Fp-A^g§3 o i _it^^m-\yy v 

tfffl»#7*-^ if -y h fc IBLTfegaWtjlEff *ti*. 

[0 0 6 8] *fge^©m 3 omffiBmfc J; * fc. v SB 1 
-f^;l/TS*S.ti3l^fflA^2 6 5ffl©^7P'y^+»-'f 
^^JSL, W77'r>a^t'JglOl^©5 3 0 

y^yfECC^m^-tcy^y^a.^^ V SK©7 ^7 -b 
XB#P5 ti^*©7 9 'r>a^tU OTc J; S 7 * -trXBf 
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V hft© 1 -td> hx^-^x^-ITIElHlES 1 4 0_b * 
o t t om^/rLTUlESft, PI$fcffii^r-# 
h[*I© 1 .-If y hX7- tfl7- ITjE[hIS§2 0 0_t o 

'yt>frt>miti2tirc5 1 2ffl©-r— ££>y htOZ-flO 

[0 0 6 9] 01 314, *fS8fcJ:ai|s«MM*y«« 

<r>m4(omtmmv^c mi3x\ mi i©m^i 

@gg l 4 0, 5U> W- MHB 1 6 O^-LT^Jxn-^ 
IhISSI 8 O^tDWW l 0 0 ©T®JfcB2fi£ft 

■afci/^iS-eHi K»m3(onMBMtm%z> 0 H3© 
mmj&m<D£ *> t N ■— ^©x^HrnEiais 300 o 

©A/Hi#ll]K2 2 0fcft£?-&£3fcEB£tu Bl*< 

xy-Mufisi 6 0«g^n^ o 01 31^-rx^- 

HIElHlSg 1 3 ©g£ H/^BSJ^JB^^-rH 1 4 {c^-Tcfc 

9 x-7-iriEiHiss 3 0 0 im 1 2 ©jg 3 (ommmm 

t, m4©^jsjgii©siwi4®i»-rao is*»fc> H4 20 
oMeiBBB 1 1 ©m 3 ommmm t ^-©auM 

f So 

[0 0 7 0] 

E C C ft77-r>a^ * U gtt©7 £-fe*1l*HW< 

5c &A/Htt^y:/a>y^fr5f!tfl2tifc5 1 2fl 30 
©x-^tfy bffj©'>&< fet 2{@©X7— r-£tf>y 
htfffljESftS©"?. X7-sTiE^)WlRl±T*tSo 

[si] *>3-v7x7-miE®m%mz.rcft*(D¥m 

[0 2] 01 fc^-T ^*©X7-|TjE(5]S§©y P v * 

0o 

[03] B2fc^irx5 : -riEBB©*^5yyH. 

[04] *«wfcj:*imij*^ty«ii<r)asLv>*«* 
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©«, 

[0 6] -o©A/m@j&£K»rf s 2ffl©x7— sr 

[07] *^t«tS04©x^-|riE|slK©MSH/> 

*ffl©ffm 

[0 s ] 0 7 ~em-£tirc#mm%t&®f"fs w%n* 

[09] H6TfffifflSnfc«W»fi^BI©*^3>^*^ 

•t0 o 

[01 0] *f»£3¥«ft^ygB©Sl2©iiM 
m 

[011] *mm^£z>*mw**v%iw<Dm3<Dmm 
mm* 

[01 2] 01 1 ic^-r^~fiiEm^<om^.h^mm 
[013] *»wfc«fcs¥iWM : Ey3ffl©m4 0#as 



[01 4] 01 3t^-rx-5-fTiE|sI»©||S LV^ 

©Mo 

10, 100 **u-fe;i>7W 

1 2 ffxa-^lelK 

14, 140 tf&fflNHIH& 
16, 16 0 ?iJ;W*-h®gg 
1-8^-1-8^0 Jllr 

2 0, 2 0 0 x^-friEle]^ 

2 2,20 1,30 1 Kn-ASg£§l 
2 4, 2 0 2, 3 0 2 XvHftffiS 

2 6,2 8 X^ y*-|§l§S 

3 0, 2 0 3, 3 0 3 x^-fTIES 
204, 205, 20 6 N A N D f— h 
20 7 PM0Sh5>yX^ 

20 8 NMOSh^V^X* 

2 0 9, 2 1 0 SffftWORy-HalB 

2 2 0 A/B7J0& 

1 3, 3 0 0 x^-ITIEHEg 



[02] 



let cycle 
*1 1/S22 



1/512 



2nd cycle lfVt-28 as 



"TVT "I ->> Ko-iMSi 



"I 



our 



CB3] 

522 EEC word 512-blt data 



S22 cycle tine delay 512 cycles 



(16) 



m 2 0 0 0 - 9 0 6 9 1 



[01] 








sg , 

m i 


m 




1 




*^ 


1 

n 


K 


: v* 


IK 




^\ 



*2 
m 

ts 
1 


1 7 

■ irN 

:L H : 

111 


OM 

m 






■R 




■33 


> 


> 







(18) 



mm 200 0- 90 691 



H5] 



220 




160 



140 




[09] 



ftM 2 0 0 0 - 9 0 6 9 1 



CH6] 




o 






ss 




(a 




-R 







#111 2 0 0 0-9 0 6 9 1 



[011] 



20 i 300 220 




1 2] 



UfLtOp 



CTNT_1_I 



301JT~"] 



16Z_2 



l40J>0ttOBl 



300 



3013 



I j£J * l-?..y?j55j. 




181^2 




ft m 2 0 0 0 - 9 0 6 9 1 



mi 3i 




(23) 



ft|Hi 2 0 0 0 - 9 0 6 9 1 



[HI 4] 




